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A laserA laser--based profiler using an accelerometer based profiler using an accelerometer 
established inertial reference.established inertial reference.

ROSANROSANTMTM was originally developed by the Turner was originally developed by the Turner 
Fairbank Highway Research Center in private Fairbank Highway Research Center in private 
partnership with Surfan Engineering and Software, Inc., partnership with Surfan Engineering and Software, Inc., 
now known as MGPS Surface, Inc.now known as MGPS Surface, Inc.

ROSANROSANTMTM measures texture and longitudinal pavement measures texture and longitudinal pavement 
profile at highway speeds.profile at highway speeds.

ROSANTMROSANTM
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CapabilitiesCapabilities

Texture Analysis Texture Analysis -- Determination of Mean Profile Determination of Mean Profile 
Depth (MPD) using ROSANDepth (MPD) using ROSANTMTM or ASTM E 1845 or ASTM E 1845 
methods.methods.

Smoothness Analysis Smoothness Analysis -- Simulation of California Simulation of California 
Profilograph [Profile Index (PI)], using ASTM E 950 &  Profilograph [Profile Index (PI)], using ASTM E 950 &  
FLH T 504.FLH T 504.

Roughness Analysis Roughness Analysis -- Determination of International Determination of International 
Roughness Index (IRI) & Ride Number (RN), using Roughness Index (IRI) & Ride Number (RN), using 
ASTM E 950 & E 1926.ASTM E 950 & E 1926.
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ComponentsComponents

LaserLaser
Optocator InterfaceOptocator Interface
AccelerometerAccelerometer
PulserPulser
ComputerComputer
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PortabilityPortability
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Mounting (Exterior)Mounting (Exterior)
ROSANROSANTMTM –– Mounts on any vehicle with a step Mounts on any vehicle with a step 

bumper.bumper.
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Mounting (Interior)Mounting (Interior)M
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Data AcquisitionData Acquisition
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Capable of sample intervals ranging from        Capable of sample intervals ranging from        
0.25 mm to 25.0 mm.0.25 mm to 25.0 mm.

Capable of sampling at speeds ranging from       Capable of sampling at speeds ranging from       
15 mph to 70 mph (sample interval dependent).15 mph to 70 mph (sample interval dependent).

Usually, no traffic control required, due to Usually, no traffic control required, due to 
sampling speed capability.sampling speed capability.
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Introductory ScreenIntroductory ScreenM
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Setup ScreenSetup ScreenM
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Pre-Process ScreenPre-Process ScreenM
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Texture Analysis ScreenTexture Analysis ScreenM
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Smoothness Analysis ScreenSmoothness Analysis ScreenM
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Roughness Analysis Screen (IRI)Roughness Analysis Screen (IRI)M
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System Performance VerificationSystem Performance Verification

Each FLH Division evaluated ROSANEach FLH Division evaluated ROSANTMTM against the against the 
California Profilograph by performing 10 traces with California Profilograph by performing 10 traces with 
both over a 1 mile section.both over a 1 mile section.

The three FLH Divisions met at Mn/Road Test Facility The three FLH Divisions met at Mn/Road Test Facility 
to determine precision and bias for the ROSANto determine precision and bias for the ROSANTMTM
system.system.

Over 216 longitudinal profiles were taken to evaluate: Over 216 longitudinal profiles were taken to evaluate: 
operators, data acquisition speed, and vehicle type.operators, data acquisition speed, and vehicle type.

Evaluated repeatability at different data acquisition Evaluated repeatability at different data acquisition 
intervals and speeds.intervals and speeds.
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Testing at Mn/Road Test FacilityTesting at Mn/Road Test FacilityM
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Results of System EvaluationResults of System Evaluation
Texture module was not evaluated under this Texture module was not evaluated under this 
work plan.  Future plans to evaluate.work plan.  Future plans to evaluate.
Smoothness module (PI) was found to need Smoothness module (PI) was found to need 
revision.revision.

Revision required for different manufacturers.Revision required for different manufacturers.

Roughness module (IRI).Roughness module (IRI).
Operator variability was found to be insignificant.Operator variability was found to be insignificant.
Variability related to speed and vehicle type.Variability related to speed and vehicle type.
Accelerometer concerns surfaced.Accelerometer concerns surfaced.
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Current StatusCurrent Status

Revisions made to accommodate different manufacturer Revisions made to accommodate different manufacturer 
system configurations for smoothness.system configurations for smoothness.
Problems with speed and vehicle dependency resolved & Problems with speed and vehicle dependency resolved & 
all FLH units have passed Certification requirements.all FLH units have passed Certification requirements.
Accelerometer Tree Study has been completed.  New Accelerometer Tree Study has been completed.  New 
accelerometers installed.accelerometers installed.
Data collection to validate and refine the new roughness Data collection to validate and refine the new roughness 
specification adopted for the FPspecification adopted for the FP--03 is continuing.03 is continuing.
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Current Status (continued)Current Status (continued)M
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WFLHD Roughness SpecificationWFLHD Roughness Specification
Based on IRI Based on IRI 
Quarter Car SimulationQuarter Car Simulation
New PavementsNew Pavements
OverlaysOverlays
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Current Status (continued)Current Status (continued)
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WFLHD Roughness Specification WFLHD Roughness Specification –– new pavementnew pavement
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Current Status (continued)Current Status (continued)

WFLHD Roughness Specification WFLHD Roughness Specification –– overlaysoverlays
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Current Status (continued)Current Status (continued)

AASHTO has adopted 4 provisional standards:AASHTO has adopted 4 provisional standards:
MP 11-03, Standard Equipment Specification for Inertial              

Profiler

PP 49-03, Standard Practice for Certification of Inertial Profiling 
Systems

PP 50-03, Standard Practice for Operating Inertial Profilers and 
Evaluating Pavement Profiles 

PP 51-03, Standard Practice for Pavement Ride Quality when 
Using Inertial Profile Systems

M
G
P
S

S
U
R
F
A
C
E

M
G
P
S

S
U
R
F
A
C
E



FHWA Federal Lands HighwayFHWA Federal Lands Highway

System Performance VerificationSystem Performance Verification

Texas CertificationTexas Certification
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System Performance VerificationSystem Performance Verification

IRI = 132 in/mileIRI = 132 in/mile

Medium Smooth Site – VirginiaMedium Smooth Site – Virginia

AASHTO PP 49AASHTO PP 49--0303
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System Performance VerificationSystem Performance Verification
Smooth Site - VirginiaSmooth Site - Virginia

IRI = 83 in/mileIRI = 83 in/mileAASHTO PP 49AASHTO PP 49--0303
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Other SystemsOther Systems

Approximately two dozen different Inertial ProfilersApproximately two dozen different Inertial Profilers
available.available.

ProfilographProfilograph
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Ames Engineering - LISA Ames Engineering - LISA 
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International Cybernetics Corp. - MuleInternational Cybernetics Corp. - Mule
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Surface Systems & Instruments - LWPSurface Systems & Instruments - LWP



FHWA Federal Lands HighwayFHWA Federal Lands Highway

Surface Systems & Instruments – Full SizeSurface Systems & Instruments – Full Size
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KJ Law\Dynatest - LPKJ Law\Dynatest - LP
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Dynatest – Full SizeDynatest – Full Size
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Roadware – Full SizeRoadware – Full Size
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Infrastructure Management Services (IMS)Infrastructure Management Services (IMS)
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Walking Profiler (ARRB)Walking Profiler (ARRB)
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MGPS Surface (ROSANTM)MGPS Surface (ROSANTM)M
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Available ResourcesAvailable Resources

FPFP--03 specification change info03 specification change info
HMA Pavement Smoothness PublicationHMA Pavement Smoothness Publication
“The Little Book of Profiling”“The Little Book of Profiling”


